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METHOD FOR RETROFITTING AN
EXISTING IDLER ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This 1s a divisional of U.S. nonprovisional application Ser.
No. 11/252,894, filed Oct. 18, 2005, now 1ssued as U.S. Pat.

No. 7,644,999, which 1s incorporated by reference for all that
1t discloses.

BACKGROUND

Tracked wvehicles, such as bulldozers, movable cranes,
loaders, backhoes, and tanks utilize 1dler gears and flexible
tracks. The 1dler gear transfers rotation to the flexible tracks as
the vehicle moves from one location to another. The idler
wheel 1s typically mounted for rotation on a fixed 1dler shaft
which 1s rigidly attached to the frame of the tracked vehicle.
Unfortunately, as the 1dler gear rotates around the fixed idler
shaft 1t wears down the portion of the shaft that 1s 1n contact
with the idler gear. In addition, the wear on the idler shait 1s
difficult to detect, as well as time consuming and expensive to
repair.

SUMMARY OF THE INVENTION

The following summary provides a brief overview of the
claimed methods for retrofitting a piece of equipment having
a flexible track assembly. However, this summary does not
limit the mvention 1n any respect. A detailed and fully
enabling disclosure 1s set forth below 1n the detailed descrip-
tion section.

In one embodiment, the method for retrofitting a piece of
equipment having a flexible track assembly may include:
disassembling an existing i1dler shait from an idler gear and
from at least one bearing block attached to the piece of equip-
ment; positioning a sleeve within an opening 1n the 1dler gear;
positioning a new 1dler shaft within an opening of the at least
one bearing block and within the opening of the sleeve that 1s
positioned within the opening of the 1dler gear, the new idler
shaft and sleeve being configured to rotate together; position-
ing at least one bushing liner within the opening of the at least
one bearing block; and attaching a retaining device to at least
one end of the new 1dler shaft to retain the new 1dler shaft
axially.

In another embodiment, the method for retrofitting a piece
of equipment having a flexible track assembly may include:
removing an existing idler shait and an idler gear from the
piece ol equipment; removing the idler shaft from the idler
gear; positioning a sleeve having a polarity of splines pro-
vided on an 1nner surface thereon, within an opening provided
in the idler gear; fixing the sleeve to the 1dler gear; positioning
a new 1dler shaft within an opening of the sleeve so that
splines provided on the new idler shait engage splines pro-
vided on the sleeve; positioning the new idler shait within an
opening of at least one bearing block and within the opening
of the sleeve; and attaching a retainer to at least one end of the
new idler shait to retain the new 1dler shaft axially.

In yet another embodiment, the method for retrofitting a
piece of equipment having a flexible track assembly may
include: positioning a sleeve within an opening provided in an
idler gear; attaching the sleeve to the idler gear; fixedly attach-
ing an idler shaft to the sleeve; positioning the idler shatt
within an opening of the sleeve and within at least one bearing,
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block provided on the piece of equipment; attaching a retain-
ing device to at least one end of the idler shaft to retain the

idler shait axially.

In another embodiment, the method for retrofitting a piece
of equipment having a flexible track assembly may include:
positioning at least one bushing liner within an opening of at
least one bearing block; attaching an idler shatt and an 1dler
gear together, so that the idler shaft rotates together with the
idler gear; positioning a first end of the 1dler shaft within an
opening of the at least one bushing liner positioned within the
opening of the at least one bearing block; and axially restrain-
ing the 1dler shatt within the at least one bushing liner.

In still another embodiment, the method for retrofitting a
piece of equipment having a flexible track assembly may
include: removing a non-rotating shaft from opposed bearing
blocks mounted to a frame assembly of the piece of equip-
ment, and from an 1dler gear operatively associated therewith;
enlarging an opening in the i1dler gear, the enlarged opening
being si1zed to receive a sleeve therein; positioning the sleeve
within the enlarged opening provided in the idler gear; enlarg-
ing an opening in each of the opposed bearing blocks,
wherein each enlarged opening 1s sized to receive a bushing
liner; positioning the 1dler gear between the opposed bearing
blocks; positioning a shaft within the enlarged opening pro-
vided 1n the opposed bearing blocks and through the sleeve in
the idler gear, wherein the shaft and the sleeve each comprise
a set of splines that mate with one another; positioning a
bushing liner 1n the enlarged opening in each of the opposed
bearing blocks; and attaching a retaining device to each one of
the ends of the shaft, wherein the retaining device constrains
the shaft from withdrawal from each one of the opposed
bearing blocks.

BRIEF DESCRIPTION OF THE DRAWINGS

[lustrative embodiments of the invention are 1llustrated 1n
the drawings, 1n which:

FIG. 1 1s an 1llustration of a rotatable 1dler shaft assembly
of an embodiment, an idler gear and the rotatable idler shatt
are fixedly attached to one another, and the ends of the rotat-
able idler shait are disposed in brass bushings 1in bearing
blocks;

FIG. 2 1s an illustration of an 1dler gear having an opening,
for attachment to a sleeve and a shaft;

FIG. 3 1s an illustration of an 1dler gear having an opening
with a set of splines for attachment to a shaft having a set of
splines;

FIG. 4 1s an illustration of a shait with splines for selective
attachment of the 1dler gear with the shaft, and a pair of radial
recesses disposed at opposed ends of the shaft for attachment
of a retainer thereto;

FIGS. 5§ and 6 are illustrations of an attachment sleeve
having splines formed on the inner wall for attachment to
splines formed on a rotatable shait, and the outer wall of the
sleeve and the opening of the 1dler gear sized for attachment
to one another;

FIG. 7 1s an illustration of a bearing block having a bore
s1zed to accommodate a rotatable 1dler shait therein together
with bushing material;

FIGS. 8-10 are illustrations of a brass bushing configured
for placement between the idler block and the idler shaft;

FIG. 11 1s an 1illustration of a retaining device sized for
attachment with the end of the idler shaft and to provide an
axial thrust area to constrain axial movement of the shaft
through each of the brass bushings;

FIGS. 12-16 are flow chart diagrams illustrating methods
for retrofitting a shovel with an improved 1dler assembly;
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FI1G. 17 1s a kat for retrofitting a shovel with a flexible track
assembly; and

FIG. 18 1s a partial cross-section of the gear and sleeve
illustrated in FIGS. 1, 2, and 5.

DETAILED DESCRIPTION OF AN
EMBODIMENT

Referring to FI1G. 1, and 1n an embodiment, there 1s shown
an 1dler assembly 100 for a shovel having a flexible track
assembly. Generally, 1dler assembly 100 includes an idler
gear 105, a sleeve 110, a shaft 115, at least one bearing block
120, at least one bushing liner 123, and at least one retaining
device 130.

Idler shatt 115 of idler assembly 100 rotates to provide
enhanced component life 1n contrast with a fixed 1dle shatt of
an 1dler assembly. This reduces unplanned maintenance and
may allow easier inspection for wear of rotatable idler shaft
115 compared to an arrangement having a fixed 1dler shaft.

Referring now to FIGS. 1, 2, and 3, there 1s shown idler
gear 105 having an inner portion 135 and an outer portion
140. An opening 145 1s formed through inner portion 135.
Outer portion 140 1s operatively associated with a tlexible
track assembly.

Referring to FIGS. 2, 5 and 6, and 1n an embodiment, sleeve
110 may be secured within opening 145 of idler gear 105. In
one embodiment, sleeve 110 and 1dler gear 105 have a metal
to metal fit. Optionally, sleeve 110 and 1dler gear 105 are
welded together.

Referring to FIG. 3, and 1n an embodiment, a set of splines
147 may be disposed within opening 145 of idler gear 105. In
one embodiment, shait 115 and idler gear 105 may be joined
directly to one another.

Referring to FIGS. 1, 5 and 6, there 1s shown sleeve 110
having an mnner surface 150 and an outer surface 133 in
opposition to one another. Inner surface 150 of sleeve 110
may form an 1inner diameter 152. A set of splines 160 may be
disposed on inner surface 150. Outer surface 155 of sleeve
110 may form an outer diameter 165 sized for attachment
within inner portion 133 of i1dler gear 105.

Referring to FIG. 4, there 1s shown shaft 115 having an
outer portion 170 forming an outer diameter 162 with a set of
splines 175 thereon. In an embodiment, outer diameter 162 1s
s1zed for placement within inner diameter 152 of sleeve 110.
The set of splines 175 of shait 115 and the set of splines 160
of sleeve 110 may be sized for engagement with one another.
In an embodiment, a pair of connectors 180 may be disposed
at opposed ends 185, 190 of shait 115.

Referring to FIGS. 1 and 7, there 1s shown bearing block
120 which 1s generally 1n attachment to the frame assembly of
the shovel. A bore 195 extends through each of one of the at
least one bearing block 120. In one embodiment, a counter-
sink 305 1s formed in bearing block 120.

Referring to FIGS. 1, and 8-10, there 1s shown one of the at
least one bushing liner 125 for disposal within the at least one
bearing block 120. Each bushing liner 125 has an inner sur-
face 200 and an outer surface 205 i1n opposition to one
another. Inner surface 200 of each one of the at least one
bushing liner 125 forms an mmner diameter 210 sized for
placement of shait 115 therein. Outer surface 205 of each of
the at least one bushing liner 123 forms an outer diameter 215
s1zed for placement within bore 195 of each one of the pair of
bearing blocks 120.

Referring to FIGS. 1 and 11, there 1s shown the pair of
retaining devices 130 for constraining shait 115 from with-
drawal from bore 195 of each one of bearing blocks 120. In an
embodiment, the at least one retaining device 130 may be 1n
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removable attachment to connectors 180 disposed at opposed
ends 185, 190 of idler shaft 115, respectively. Shaft 115
rotates within bearing block 120 as idler gear 105 rotates in
response to movement of tlexible track assembly. In an
embodiment, the at least one retaining device 130 may rotate
with shatt 115.

In an embodiment, grooves 182 (FIG. 4) may form the
connectors 180 at opposed ends 185, 190 of shatft 115. In one
embodiment, the at least one retaining device 130 may com-
prise at least two collars 131 (FIG. 11), which may include a
pair of collars 131 attached by bolts 132 and nuts 133. In an
embodiment, retaining device 130 rotates 1n attachment with
shaft 115.

Referring to FIG. 5, and 1n an embodiment, sleeve 110 may
comprise a beveled edge 220 at opposed ends 225, 230.
Referring to FIG. 18, beveled edge 220 may provide a recess
between sleeve 110 and 1dler gear 105. For example, beveled
edge 220 may extend at a 45 degree angle from inner surface
150. A weld 223 may be placed 1n the recess formed by
beveled edge 220. This weld 223 may be formed, for example,
by stainless wire or electrode, and may also be blended to
finish the surface.

In an embodiment, the set of splines 160 may extend the
tull length of sleeve 110. In one embodiment, the set of
splines 160 may cover a portion of sleeve 110 and be set back
at each end. Optionally, ends of the set of splines 160 may be
tapered inwardly for ease of assembly.

Looking at FIG. 12, and 1n an embodiment, there 1s pro-
vided a method 235 {for retrofitting a shovel with a flexible
track assembly from an existing idler assembly to an
improved idler assembly 100. Method 235 generally com-
prises placing or positioning 240 pair of bushing liners 1235
within bores 1935 of the pair of bearing blocks 120, respec-
tively. Method 235 generally comprises attaching 245 idler
shaft 115 and 1dler gear 105 together with one another,
wherein shait 115 rotates together with idler gear 10S.
Method 235 generally comprises positioning 250 a first por-
tion and a second portion of i1dler shait 115 within bushing
liners 125 positioned within bores 195 of bearing blocks 120,
respectively, and the first portion and the second portion
disposed on opposing sides of i1dler gear 105 1n attachment
thereto.

Referring to FIG. 13, and 1n an embodiment, there 1s pro-
vided a method 2355 which includes method 235 and further
comprises boring 260 through 1dler gear 105 to provide an
enlarged opening 265 therethrough. Enlarged opening 265
may be si1zed for attachment of sleeve 110 therein.

Referring to FIG. 14, and 1n an embodiment, there 1s pro-
vided a method 270 which includes method 235 and further
comprises boring 275 an enlarged opening 280 through bear-
ing blocks 120. Enlarged opening 280 may be sized for place-
ment of bushing liners 125 therein.

Referring to FIG. 15, and 1n an embodiment, there 1s pro-
vided a method 285 which includes method 270, bearing
blocks 120 each have an inner portion 290 and an outer
portion 295 1n opposition to one another, and inner portion
290 1s disposed toward idler gear 105. Method 285 further
comprises boring 300 a countersink 305 at outer portion 295
of opeming 280 of bearing blocks 120 prior to positioning pair
of bushing liners 125 within bores 195 of pair of bearing
blocks 120. In an embodiment, countersinks 303 provide an
area for disposition of a thrust flange 310 extending from
bushing liner 125.

Looking at FIG. 16, and in one embodiment, there 1s pro-
vided a method 315 for retrofitting a shovel with flexible track
assembly from an existing idler assembly to an improved
idler assembly 100.
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Method 315 generally comprises disassembling, detach-
ing, or removing 320 a non-rotating shaft from the pair of
bearing blocks 120 in attachment to the frame assembly of the
shovel, and from the idler gear 105 operatively associated
therewith. Method 315 generally comprises boring 325 an
enlarged opening 265 through the idler gear 1035. Enlarged
opening 265 may be sized for attachment of sleeve 110
therein.

Method 315 generally comprises boring 330 enlarged
openings 280 through bearing blocks 120, respectively.
Enlarged opening 280 may be sized for placement of bushing
liners 125 1n bearing blocks 120, respectively.

Method 315 generally comprises attaching 335 sleeve 110
to iner portion 135 of idler gear 105. Method 3135 generally
comprises placing 340 sleeve 110 and 1dler gear 105 between
the pair of enlarged openings 280 of the pair of bearing blocks
120.

Method 315 generally comprises placing 345 shait 115
through the pair of enlarged openings 280 of the pair of
bearing blocks 120 and through sleeve 110 1n attachment to
inner portion 135 of idler gear 105. Sleeve 110 and shaft 1135

may each comprise a set of splines 160, 175 that mate with
one another, respectively.

Method 315 generally comprises attaching 350 retaining,
devices 130 to each one of the ends 185, 190 of shaft 115.

Retaining devices 130 may constrain shait 115 from with-
drawal from bores 195 of each one of bearing blocks 120.
Looking at FI1G. 17, and 1n one embodiment, there 1s pro-
vided a kit 355 for retrofitting a shovel with a flexible track
assembly. Kit 355 may comprise sleeve 110, shaft 115, bush-
ing liners 125, and retaining devices 130. In an embodiment,
connectors 180 comprise grooves 182 formed 1n the opposed

ends 185, 190 of shaft 115. In one embodiment, the pair of
retaining devices 130 1n kit 355 comprise of two collars 131.
In an embodiment, the material hardness of bushing liners
125 1s less than the material hardness of shait 115. In one
embodiment, the material hardness of bushing liners 125 1s
less than the material hardness of bearing blocks 120.

In an embodiment, there 1s provided an 1dler assembly for
a shovel having flexible track assembly. Generally, the 1dler

assembly may comprise idler gear 103, shait 115, bearing
blocks 120, bushing liners 125, and retaining devices 130.

Idler gear 105 may be operatively associated with flexible
track assembly. Shaft 115 i1s fixedly connected to 1dler gear
105. Shait 115 has a first portion and a second portion on
opposed sides of the idler gear 105 such that the shaft 1135
rotates together with idler gear 105.

Bearing blocks 120 may be 1n attachment to the frame
assembly of the shovel. Each of bearing blocks 120 may form
bore 195 therethrough. The first portion and the second por-
tion of shaft 115 may each extend through one of bearing
blocks 120, respectively.

Bushing liners 125 may be disposed within bores 195 of
bearing blocks 120, respectively. Each of bushing liners 125
may have inner surface 200 and outer surface 205 1n opposi-
tion to one another. Inner surface 200 of each of the bushing
liners 125 may form nner diameter 210 si1zed for placement
of shaft 115 therein. Outer surface 2035 of each of bushing
liners 125 may form outer diameter 213 sized for placement
within bore 195 of each of the pair of bearing blocks 120.

Retaining devices 130 are provided for constraining shaft
115 from withdrawal from bore 195 of each one of the bearing
blocks 120. Shait 115 may rotate within the bearing blocks
120 as 1dler gear 105 rotates in response to movement of the
flexible track assembly.
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What 1s claimed 1s:

1. A method for retrofitting a piece of equipment having a
flexible track assembly, the method comprising:

disassembling an existing i1dler shaft from an idler gear and

from at least one bearing block attached to the piece of
equipment;
positioning a cylindrical sleeve within an opening 1n the
idler gear, wherein the cylindrical sleeve 1s substantially
contained within the opening 1n the 1dler gear;

attaching the cylindrical sleeve to the i1dler gear;

positioning a new 1dler shait within an opening of the at
least one bearing block and within an opening of the
cylindrical sleeve that 1s positioned within the opening
of the idler gear, the new 1dler shatit and the cylindrical
sleeve being configured to rotate together;

positioning at least one bushing liner within the opening of

the at least one bearing block; and

attaching a retaining device to at least one end of the new

idler shait to retain the new 1dler shaft axially.

2. The method of claim 1, further comprising forming a
countersink within the opening of the at least one bearing
block.

3. The method of claim 1, further comprising enlarging the
opening of the idler gear prior to positioning the cylindrical
sleeve within the opening of the idler gear.

4. The method of claim 1, further comprising welding the
cylindrical sleeve to the idler gear.

5. The method of claim 1, further comprising placing the
idler gear and the cylindrical sleeve adjacent to the at least one
bearing block prior to positioning the new i1dler shatt within
the opening of the at least one bearing block and within the
opening of the cylindrical sleeve.

6. The method of claim 1, further comprising attaching a
second retainer to a second end of the new 1dler shaft to retain
the new 1dler shatt axially.

7. A method for retrofitting a piece of equipment having a
flexible track assembly, the method comprising:

removing an existing 1dler shait and an 1dler gear from the

piece of equipment;

removing the idler shait from the i1dler gear;

positioning a cylindrical sleeve having a plurality of

splines provided on an inner surface thereon, within an
opening provided in the idler gear, wherein the cylindri-
cal sleeve 1s substantially contained within the opening,
provided 1n the 1dler gear;

fixing the cylindrical sleeve to the idler gear;

positioning a new 1dler shait within an opening of the

cylindrical sleeve so that splines provided on the new
idler shait engage the splines provided on the cylindrical
sleeve;

positioning the new idler shait within an opening of at least

one bearing block and within the opening of the cylin-
drical sleeve; and

attaching a retainer to at least one end of the new 1dler shaft

to retain the new 1dler shaft axially.

8. The method of claim 7, further comprising enlarging the
opening provided in the at least one bearing block prior to
positioning the new i1dler shaft within the opening of the at
least one bearing block.

9. The method of claim 8, further comprising placing at
least one bushing liner within the enlarged opening provided
in the at least one bearing block before positioning the new
idler shaft within the opening of the at least one bearing block.

10. The method of claim 7, further comprising enlarging
the opening within the idler gear prior to positioning the
cylindrical sleeve within the opening provided within the
idler gear.
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11. The method of claim 7, further comprising welding the
cylindrical sleeve to the idler gear.

12. The method of claim 7, further comprising attaching a
second retainer to a second end of the new 1dler shaft to retain
the new 1dler shatt axially.

13. A method for retrofitting a piece of equipment having a
flexible track assembly, the method comprising:

positioning a cylindrical sleeve within an opening provided

in an 1dler gear, wherein the cylindrical sleeve 1s sub-
stantially contained within the opening provided 1n the
idler gear;

attaching the cylindrical sleeve to the i1dler gear;

positioning an idler shaft within an opeming of the cylin-

drical sleeve and within an opening of at least one bear-
ing block provided on the piece of equipment;

fixedly attaching the idler shait to the cylindrical sleeve;

and

attaching a retaining device to at least one end of the idler

shaft to retain the 1dler shaft axially.

14. The method of claim 13, further comprising enlarging
the opening 1n the at least one bearing block and inserting a
bushing liner within the enlarged opening of the at least one
bearing block before positioming the 1dler shait and the idler
gear within the at least one bearing block.

15. The method of claim 13, further comprising enlarging
the opening provided 1n the idler gear to provide an enlarged
opening therethrough, wherein the enlarged opening 1s sized
to receive the cylindrical sleeve therein.

16. The method of claim 13, further comprising welding
the cylindrical sleeve to the idler gear.

17. The method of claim 13, wherein fixedly attaching the
idler shait to the cylindrical sleeve comprises engaging a set
of splines provided within the opening of the cylindrical
sleeve with a set of splines provided on the idler shatft.
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18. The method of claim 13, further comprising attaching a
second retainer to a second end of the 1dler shatt to retain the
idler shait axially.

19. A method for retrofitting a piece of equipment having a
flexible track, the method comprising:

removing a non-rotating shaft from opposed bearing

blocks mounted to a frame assembly of the piece of
equipment, and from an 1dler gear operatively associated
therewith;
enlarging an opening in the idler gear, the enlarged opening,
being sized to recerve a cylindrical sleeve therein;

positioning the cylindrical sleeve within the enlarged open-
ing in the idler gear, wherein the cylindrical sleeve 1s
substantially contained within the enlarged opening in
the 1dler gear;

enlarging an opening 1n each of the opposed bearing

blocks, wherein each of the enlarged openings 1s sized to
receive a bushing liner;

positioning the idler gear between the opposed bearing

blocks:

positioning a shaft within the enlarged opening provided 1n

the opposed bearing blocks and through the cylindrical
sleeve 1n the 1dler gear, wherein the shaft and the cylin-
drical sleeve each comprise a set of splines that mate
with one another:

positioning the bushing liner in the enlarged opening 1n

cach of the opposed bearing blocks; and

attaching a retaining device to each one of the ends of the

shaft, wherein the retaining device constrains the shaft
from withdrawal from each one of the opposed bearing

blocks.
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